Abstract
Introduction
Rapid progress in information technology has caused the concepts of space and time to disappear in commercial transactions; further, within the Internet and mobile environments, purchases and payments can be made anywhere and at any time. Consumers' needs are rapidly expanding within this emerging transaction environment, and especially regarding O2O (online-to-offline) transactions, the new format for ecommerce. Zhang (2013) defined O2O transactions as commercial transactions in which online and offline transactions are connected, fused, and mutually influencing. He stated that this fused nature was not a single transaction pattern, but an expandable transaction pattern [1] . Shin et al., (2015) perceived O2O as "a transaction format in which purchasing activities, such as purchasing products, deciding to buy, and making payments, were conducted online, while consumption activities, such as the delivery of actual products, were done offline [2] ." With rapid advances in technology, offline industries are quickly being replaced and supplemented by online industries, and the boundary between online and offline is rapidly disappearing [3] .
Recently, with an increase in both aggressive marketing and consumers open to innovation, O2O services have experienced explosive growth and are expanding into diverse areas by fusing with existing service concepts. One of the O2O services with the fastest growth in Korea is the mobile application for delivery service, as this country now has a food delivery culture in which one can order a wide range of foods. The demand for food delivery has increased due to an increase in one-person households, double-income families, and lifestyle changes. The variety of available food options and delivery times is increasing as a result [4] . Mobile applications for delivery services act as information channels, providing restaurant location and delivery time information based on the consumer's location, as well as previous customers' reviews. Additionally, they offer a connectivity that saves time and money for restaurants and consumers. The applications have further expanded their services by applying the latest payment processing systems, such as FinTech. Korean mobile application for food delivery service market has seen explosive growth since its inception in 2010. The three largest domestic mobile applications for food delivery service, Baemin, Yogiyo, and Bdtong, comprise more than 90% of the Korean market, and they continue to experience rapid sales growth [5] .
Despite incredible growth potential, the complexity of technological fusion and the O2O business' characteristics require a study of individual differences and psychological factors in relation to consumer acceptance. This study, to meet this objective, investigates how the individual difference variables of innovativeness and self-efficacy in delivery application services' users affect the acceptance of these services. We hope, through this endeavor, to increase the understanding of consumers' acceptance of new and innovative O2O services beyond delivery application services, and suggest insights for expanding such services.
Methodology

Data Collection and Respondents Characteristics
This study collected data using a structured online survey of men and women from age 20 to 49 throughout Korea. The survey was conducted over five days, from October 20 to October 24, 2015 by Market Link, a professional on-line panel survey company. The study had an effective sample of 1,016 respondents, including 288 people in their 20s, 350 people in their 30s, and 378 people in their 40s.
Measured Variables
This study measured individual difference variables, such as innovativeness, selfefficacy, and attitude towards mobile payment processing, in those who had used delivery application services in the past three months. The dependent variables included satisfaction levels regarding the use of mobile application for food delivery services, satisfaction regarding the services' functional quality and the experiences' quality, satisfaction regarding the payment processing system, intention to continue use, and intention to recommend it to others. We measured individual difference variables using six questions regarding consumer innovativeness and three questions regarding selfefficacy. A seven-point Likert scale was used for measurement.
Theoretical Background
Acceptance of Innovative Technology and Consumer Innovativeness
Academics and businesses have long desired to explain and predict consumers' process of accepting products and services with new technology. We tried to explain the effect of "perceived usefulness" and "perceived ease of use" on the acceptance of, and intention to, use innovative products, based on the theory of reasoned action (TRA) and the technology acceptance model (TAM) [6] . The TAM's concepts of "perceived ease of use" and "perceived usefulness" indicate consumers' subjective trust or perception of new products or services, and various follow-up studies have demonstrated that consumers' perceived usefulness has a significant effect on the intention to use the products or services that use advanced technology [7, 8] .
Consumer innovativeness is one of most important variables in consumers' perceived usefulness of innovative products and services. Consumer innovativeness is the inclination to accept advanced technology or innovative products, and it has been found to affect the rate of acceptance and diffusion of new technology and innovative products and services [9, 10] .
A person with high consumer innovativeness is open-minded with a strong sense of adventure, and has a tendency to accept risk and handle uncertainty. Even if the accepted innovation fails, they are willing to accept the results [11] . People with high innovativeness will accept the risks that come with adopting innovation, derive enjoyment from this process, and highly value such emotional experiences [9, 10, [12] [13] [14] .
Consumer innovativeness is said to be an internal trait in individuals, in which they seek new or creative things, and this emotionally strengthens the positive evaluation of, and intention to, use new and different technology or innovative products, instead of maintaining former consumption patterns [10, 15, 16] .
Therefore, the higher a person's innovativeness, the more likely he will accept products or services that use new technology, and the more likely the new technology itself will be a source of satisfaction, intention of recommendation, and positive influence to others.
Consumer Innovativeness and Perceived Risk
According to previous studies, consumer innovativeness had an influence on the acceptance and diffusion of new technology, but the influenced direction was mixed [17] [18]. Even when consumer innovativeness was high, study results for the direction of influence on acceptance of innovative technology varied by researcher: positive influence or negative influence, or a combination of direct and indirect influence. One of the possible reasons proffered was the impact of the degree of risk perceived along with innovativeness [19, 20] .
Consumers' perceived risk, one of the important variables in the acceptance and diffusion of innovative technology, refers to a psychological risk subjectively perceived by consumers, and not a risk that exists objectively in a situation where consumers accept innovative technology [21, 22] . Consumers' perceived risk can be defined as an uncertainty of results from the consumers' decision-making process and an anxiety about damage to an expected value [21] [22] [23] . Consumers may perceive more risk to be associated with products or technologies that are new or they have never used. In particular, studies on consumers' perceived risk focused mainly on transactional uncertainty in the electronic commerce area in which physical goods are not directly traded. The types of risks involved in an electronic commerce activity can be broadly classified into perceived risk with the product itself and perceived risk during a transaction [24, 25] ; the latter includes password leaks, risks in payment process, and security and software issues due to financial payment service methods such as electronic transaction. In previous studies, perceived risks in electronic commerce were classified into economic risk, social risk, performance risk, personal risk, and privacy risk [26] . The current trend is to further categorize measurement parameters into other risks such as functional risk, personal risk, and delivery risk, risk of losing personal information, risk in payment methods, and scam website risk [27] .
Consumers' perceived risk is known to have a negative impact, such as postponing a choice or not risking a new technology or an innovative product, which may be due to psychological anxiety, stemming from economic loss or uncertainty that can occur from acceptance of innovative technology [28] . However, like consumer innovativeness, the results of studies on a relationship between perceived risks and the acceptance of or intent to use innovative technology vary, and these variables have a critical impact on the relationship between perceived risks and intent to use. Furthermore, it is reasonable to suggest that further discussion is needed following reports that indicate a possibility of consumers having prior, accumulated experience and a higher perceived risk, and innovative consumers being more attracted to a product or technology with a higher perceived risk [26, 29] .
This study aims to ascertain how self-efficacy affects the acceptance of innovative technology and whether it can adjust the influence of perceived risk by adding a selfefficacy variable related to consumer innovativeness, and how consumers view selfcontrol for the perceived risk in accepting innovative technology.
Self-Efficacy Regarding Innovative Technology
Self-efficacy is a psychological factor related to consumers' acceptance of new technology and innovative products, and is an important individual difference variable in the TAM.
Self-efficacy can be defined as a consumer's belief that one can understand and properly handle goods and services that use new technology, and it is likely to increase their intention to use such products [4, 30, 31] . Self-efficacy until recently was mostly discussed in studies related to education and learning, but is now also being used to explain the adoption and acceptance of innovative technology, sharing of knowledge, and related consumer behaviors [32] .
Consumers with high self-efficacy rate themselves as having a substantial ability to deal with the risks of accepting innovative technology and, based on this, they are likely to confidently accept innovations. Previous studies have confirmed that the self-efficacy variable controls the relationship between perceived risk and intention to use through the expansion of TAM [33] .
This establishes that self-efficacy has an important effect on the decision to accept new technology, and it can be observed as a variable in information seeking and risk management activities to actively address the risks of accepting new technology [4, 34] . Compared to consumer innovativeness, self-efficacy is associated with different inclinations.
This study examined the effect of consumers' innovativeness and self-efficacy on the acceptance of goods and services that use new technology. Functional and perceived quality were used as categories. The study also measured the effect that these individual variables had on satisfaction, intention to use the services again, and intention to recommend them to others.
Results and Discussion
Cronbach's alpha was found, using SPSS 23.0, to test the level of confidence in this study's variables. Each of the constructs' confidence coefficients was higher than 0.70, establishing the internal consistency and reliability needed for analysis.
A two-way analysis of variance (ANOVA) was conducted, on innovativeness and selfefficacy's effect on service satisfaction, intention to use again, and intention to recommend to others, for each consumer age group (20s, 30s, and 40s). We found that for consumers in their 20s, 30s, and 40s, higher innovativeness was correlated with higher satisfaction (M innovativeness H = 3.75, M Innovativeness L = 3.48; F = 7.664, p = 0.006), intention to reuse (M acceptance-intention H = 3.78, M acceptance-intention L = 3.57; F =.892, p =.345) and intention to recommend (M recommendation-intention H = 3.64, M recommendation intention L = 3.27; F =20.103, p =.000).
This tendency was even more pronounced with higher self-efficacy. Higher selfefficacy was correlated with higher satisfaction (M Innovativeness H =3.86, M Innovativeness L =3.33; F=108.185, p=.000), intention to use again (M acceptance intention H = 3.96, M acceptance intention L = 3.35; F = 181.437, p = 0.000), and intention to recommend (M recomendation intention H = 3.75, M recommendation intention L = 3.12; F = 142.259, p = 0.000).
Furthermore, this deviation was even greater for the intention to recommend, with the binary interaction effect between consumer innovativeness and self-efficacy variables almost reaching a significant level (F = 3.217, p = 0.073). When we performed a two-way ANOVA on consumer innovativeness and self-efficacy for each age group, we found a significant interaction effect for subjects in their 40s, with service satisfaction (F = 2.933, p = 0.088), the intention to use again (F = 6.661, p = 0.010), and the intention to recommend to others (F = 13.391, p = 0.000) all showing a significant interaction effect. However, no significant interaction effect was found for consumer innovativeness and self-efficacy for subjects in their 20s and 30s. When we performed a three-way ANOVA for satisfaction according to consumer innovativeness, self-efficacy, and age, we observed the significant three-way interaction effect displayed in Table 1 . This deviation was even greater for the intention to recommend, with the binary interaction effect between consumer innovativeness and self-efficacy variables almost reaching a significant level (F = 3.217, p = 0.073). When we performed a two-way ANOVA on consumer innovativeness and self-efficacy for each age group, we found a significant interaction effect for subjects in their 40s, with service satisfaction (F = 2.933, p = 0.088), the intention to use again (F = 6.661, p = 0.010), and the intention to recommend to others (F = 13.391, p = 0.000) all showing a significant interaction effect. However, no significant interaction effect was found for consumer innovativeness and self-efficacy for subjects in their 20s and 30s. When we performed a three-way ANOVA for satisfaction according to consumer innovativeness, self-efficacy, and age, we observed the significant three-way interaction effect displayed in Table 1 .
To verify the effect of perceived usefulness on the intention to accept innovative technology according to consumers' self-efficacy level and the moderating effect of perceived risk on the intention to accept innovative technology, a path where a perceived benefit reaches the intention to accept innovative technology and a path where a perceived risk reaches the intention to accept innovative technology were assumed. A multi-group test was conducted to verify the moderating effect of self-efficacy on each path. For this, consumers were divided into two groups: one group with a high degree of self-efficacy, and the other group with a low degree of self-efficacy, using differences in the mean values of positive and negative responses in the self-efficacy measurement parameters. On conducting a t-test for self-efficacy between the two groups, a statistically significant difference was found in the level of self-efficacy between them.
As an analysis of the result, the mediating effect of "perceived benefit -> acceptance of innovative technology" path was significant (Δχ 2 =4.189, p<.05), but that of "perceived risk -> acceptance of innovative technology" was not significant (Δχ 2 =3.684, p>.05). Such a result suggests an interesting deduction that the consumers' level of innovativeness has a mediating effect on how the intent to use on a perceived risk is influenced, while the quality of self-efficacy can result in a difference between the two groups with respect to perceived relative advantage.
In other words, in the case of consumers with a high degree of innovativeness, there is a mediating effect that reduces the negative effect of perceived risk on the acceptance of innovative technology and results in a positive effect, thus improving intention to use. On the other hand, consumers with a high degree of self-efficacy who perceive that they have the ability to accept technology tend to improve intention of use by strengthening perceived benefits.
The details of analysis results are as shown in Table 2 : 
Conclusion
On account of the growth in online electronic commerce activities, expectations for new products and services through the convergence and fusion of innovative technologies, such as FinTech, are rising, and related discussions are also being actively pursued.
Until now, the acceptance and diffusion of products and services that incorporated innovative technologies have been addressed from the passive perspective of consumer damage prevention, and at a personal level, the degree of risk perceived by consumers. However, the speed at which new products and services converge with new technologies is accelerating owing to the advancement in innovative technologies and the rapid change in consumers' expectations and consumption patterns. Moreover, advanced countries are focused on accepting and diffusing products that converge with innovative technologies by devising policies that correspond to technological development and relaxing regulations to foster the technology convergence industry.
The current domestic electronic financial environment, which focuses on minimizing security risks and eliminating accidental risks in advance, has limitations in supporting technological advancement in compliance with prior and omniscient regulations. To compete in various e-commerce environments, such as one with a rapid increase in the use of online shopping, including direct overseas purchase, it became necessary for domestic industries based on innovative technologies to pursue somewhat conflicting values: an increase in privately led convergence and convenience and an improvement in the security levels.
Amidst rapidly changing e-commerce environments and with policy and industrial tasks being radically reviewed, the psychological barrier or intention to accept of consumers who witness innovative technologies may act in combination toward the acceptance and diffusion of products and services that emerge through the fusion and application of progressive innovative technologies from the consumer's perspective.
Studies regarding the acceptance and dispersion of innovative technology have used individual difference variables, such as consumer innovativeness and self-efficacy, as key points, affecting the intent to accept innovation. This was highlighted in numerous studies that used the TAM because the intention to accept is an important starting point in the circulation of innovative goods and services.
This study builds on previous research, and finds that for consumers who have used such services, self-efficacy, compared to consumer innovativeness, can have a greater influence on satisfaction, the intention to use again, and the intention to recommend.
This study also examined the mediating effect of two study variables: consumer innovativeness and self-efficacy. First, it was identified that the consumers' level of innovativeness had a significant mediating effect on the path of a perceived risk to the intention to accept innovative technology, while the mediating effect of the degree of selfefficacy had a significant impact on the path of a perceived relative advantage to the intention to accept innovative technology.
This result suggests interesting implications: consumers with a high degree of innovativeness accepted a higher degree of risk associated with the use of innovative technologies, while the certainty or the self-confidence that one will use innovative technology led to higher focus on the relative advantage in the use of innovative technology.
In relation to this, it is thought to be necessary to conduct various follow-up studies, so that innovativeness and self-efficacy study variables can be expanded and a more detailed analysis can be performed.
The difference between this study and past studies is that while the latter focused on the impact of study variables related to technological diffusion, the former focuses on the degree of the consumers' innovativeness and self-efficacy and attempts to verify the impact of consumer propensity on the intention to accept with respect to each study variable.
This study was meaningful because it provided insights for conducting a deeper analysis of, and further research on, the diffusion of innovative technology.
This study identified the mediating effect of the path of individual difference variables: the consumers' innovativeness and self-efficacy. However, there were limitations in clearly distinguishing between perceived relative advantages and the acceptance of perceived risk assumed in a technology acceptance model with individual variables.
On top of this, an additional study is thought to be necessary for various new products and services that incorporate innovative technologies, including mobile applications for food delivery service, which have already raised the level of awareness through various advertisements and marketing activities. Therefore, follow-up studies should be able to propose more sophisticated study models with modifications/supplementations, and can approach various FinTech services including simplified payment from the perspective of financial consumers.
